Effects of hemicholinium-3 and choline on hippocampal electrical activity during immobility vs. movement.
Earlier studies have shown that the hippocampal rhythmical slow activity (RSA or theta) which may occur during behavioral immobility (IRSA) is abolished by systemically administered atropine (is atropine-sensitive), although the RSA which accompanies movements, such as walking, running or swimming (MRSA) is atropine-resistant. This study was designed to manipulate brain cholinergic activity in ways other than through the use of postsynaptic receptor antagonists, and to determine the effects of such manipulations on IRSA and MRSA. The IRSA elicited by electrical stimulation of the reticular formation in urethanized rats was severely attenuated by intraventricular injections of hemicholinium-3 (HC-3), a drug which depletes brain acetylcholine. A subsequent systemic injection of choline chloride restored IRSA elicited by electrical stimulation. In contrast, HC-3 had no deleterious effects on the MRSA recorded from freely moving rats. Therefore, atropine-sensitive IRSA is also HC-3 sensitive, and atropine-resistant MRSA is also HC-3 resistant. These results support the hypothesis that there are two pharmacologically distinct neurochemical systems which may produce hippocampal RSA. It is suggested that acetylcholine is necessary for the production of IRSA, but is not necessary for the production of MRSA.